Evidence that gonadotropin-releasing hormone also functions as a growth hormone-releasing factor in the goldfish.
The present study examined the influence of GnRH on the in vivo and in vitro secretion of GH in the goldfish (Carassius auratus). Intraperitoneal injection of several GnRH peptides, including a form native to goldfish, salmon GnRH (sGnRH), elevated circulating GH levels in female goldfish. An analog of mammalian GnRH (mGnRH), [D-Ala6,Pro9-NEt] mGnRH (mGnRH-A), at a dosage of 0.1 microgram/g BW increased serum GH levels for up to 48 h after a single ip injection. Goldfish receiving a series of injections of this dose of mGnRH-A also displayed an increased rate of body growth, indicating that the mGnRH-A-induced increase in the circulating GH level was sufficient to accelerate body growth. In vitro experiments using perifused pituitary fragments found that sGnRH stimulated the secretion of GH from the goldfish pituitary in a potent, dose-dependent, and reversible manner. The time course of response and half-maximally effective dose of sGnRH were very similar for both GH and gonadotropin (GTH) secretion in vitro, suggesting that the mechanism(s) mediating the stimulatory actions of GnRH in the goldfish may be similar for both GH and GTH secretion. However, GnRH-induced GH and GTH secretion from the goldfish pituitary can occur independently of each other, as demonstrated by the finding that somatostatin inhibited the GnRH stimulation of GH secretion in vitro, without influencing the GTH response, whereas the dopamine agonist apomorphine inhibited GnRH-induced GTH secretion in vitro, without influencing the GH response. Furthermore, the dopamine antagonist pimozide did not influence serum GH levels, although pimozide potentiated the stimulatory effect of GnRH on GTH secretion in vivo by blocking the endogenous GTH release inhibitory action of dopamine. Results of the present study suggest that the secretion of GH and GTH in the goldfish are regulated, at least in part, through a common releasing factor, GnRH, whereas somatostatin and dopamine appear to act independently as GH and GTH release inhibitory factors, respectively.